Abstract. The andesite lava currently erupting at the Soufriere Hills volcano, Montserrat, contains ubiquitous mafic inclusions which show evidence of having been molten when incorporated into the andesire. The andesire phenocrysts have a range of textures and zonation patterns which suggest that non-uniform reheating of the magma occurred shortly before the current eruption. Reheating resulted in remobilisation of the resident magma and may have induced eruption.
Plagioclase textures and compositions vary widely (Figure 1).
The predominant plagioclase is coarse-grained with oscillatory zoned sodic cores (An48-58). Rims can be unzoned but between 30-50% of plagioclase phenocrysts are strongly reverse zoned, with or without dusty sieve-textures (c.f. Kawamoto, 1992) . Reverse zoned rims (-30-150 gm) typically range between An6o_8o but where dusty sieve-textures are present, the rims range up to about An85. Most reverse zoned crystals remain calcic to the outer rim. The sieve zones consist of a micron-scale intergrowth of calcic plagioclase and glass which truncate original oscillatory zonation, implying an origin by resorption and rapid re-growth. Rare highly calcic crystals (An8o_94), interpreted as mafic xenocrysts, also occur. Plagioclase microphenocrysts typically have cores between An6o_75, more calcic than phenocryst cores. These may be normal (An5o_6o) or reverse (An7o_8o) zoned. Plagioclase microlites (<80 gm) range between about An5o_75 with a much narrower intra-grain range.
Hornblende occurs as large phenocrysts (up to 1 cm) but does not occur as microphenocrysts or in the groundmass. A120 3 contents range between 6-8% (see An average composition of the current andesire and some older Soufriere Hills andesites are given in Table 1 . Older andesites erupted since 18 ka have a narrow range in composition (58-63.5 wt% SiO2). The older andesires have very similar phenocryst core compositions to the current andesire (Figures 1-3 ).
Mafic Inclusion Petrology
Fine-grained mafic inclusions (1 mm to 40 cm in size) form a ubiquitous but minor (-1-2%) component of the andesite.
Similar mafic inclusions occur in Soufriere Hills andesires, dating back to at least 24 ka (Wadge and Isaacs, 1988 
Discussion
The petrology of the Soufriere Hills magma is interpreted in terms of a substantial, long-lived, highly crystalline magma body, periodically invaded by mafic magma. The low temperatures of 858+20øC, about 200øC below the experimentally determined liquidus, suggest that the magma experienced a protracted cooling history with extensive crystallization, forming a highly crystalline body with a high-Si rhyolite residual melt (Table 1) . Least squares calculations indicate that between 65-75% crystallization is required to generate the observed high-Si melt from the andesitic bulk magma. High crystallinity is also consistent with the presence of angular magmatic mafic inclusions, interpreted as dismembered dikes. In plutonic environments, mafic inclusions are formed where mafic magma is intruded into cooler, more silicic, crystalrich magma, forming dikes and sills which subsequently disintegrate to form quenched inclusions, as the surrounding host is heated and remobilised (e.g. Blundy and Sparks, 1991). Crystal contents of 60-70% are required to give sufficient mechanical strength to allow intrusion of mafic magma as dikes (e.g. Marsh, 1981, Furman and Spera, 1985) . The narrow range in mineral and bulk compositions and the evidence for a long cooling history suggest that all eruptions over the last 24 ka at least may be tapping the same magma body. This is supported by preliminary U-Th dating on mafic phenocrysts, which give There are currently no definite constraints on whether there was a single reheating event at the beginning of the eruption or several such events during the course of the eruption. Although the exact timing of the most recent mixing event(s) is not constrained, the seismic episode beginning in 1992 may reflect the movement of magma through the crust from deeper levels. Preliminary interpretation of geophysical data from this period suggests that there was relatively deep (at least 14 km) seismicity , suggesting movement of magma at deep levels within the crust. It is suggested therefore that intrusion of mafic magma may have occurred less than four years before the current eruption began, triggering the renewed activity.
Two mechanisms are considered to trigger and drive extrusive eruptions (Eichelberger, 1995 
